ABSTRACT -Context -Stomach cancer is the second leading cause of death due to cancer in the world and the incidence of this disease continues to be high in Brazil. In the Northern region, gastric cancer is the second most frequent cancer among men and the third among women. In the State of Pará, stomach adenocarcinoma is a public health problem since mortality rates are above the Brazilian average. Objective -To analyze the clinical and anatomopathological profile of stomach adenocarcinoma in patients seen at Ofir Loiola Hospital. Methods -In a retrospective study, records from 302 patients with gastric cancer undergoing surgery between 2006 and 2008 were analyzed. Data regarding patient profile, early symptoms, alterations upon physical examination, type of surgery, and macroscopic and histological findings were obtained from the records. Results -Most patients (63.9%) were men, 48% were older than 60 years, 50.9% were from the metropolitan region of Belém, 68.2% presented epigastric pain as an early symptom, and abdominal tenderness upon palpation was observed in 63.7%. The antrum was the most affected anatomical site (62.1%), followed by the gastric body (26.9%). Borrmann III (ulcerated-infiltrative) was the predominant endoscopic type. Adenocarcinoma accounted for 95.4% of all cases, including the intestinal type in 56.6% and the diffuse type in 41.3%. Most patients had stage IIIB and IV tumors and total gastrectomy was the most frequent type of surgery (37.4%). Conclusion -The present study demonstrated that gastric adenocarcinoma mainly affected men over the age of 60 who were from the metropolitan region of Belém. Most adenocarcinomas were in an advanced stage at the time of diagnosis, a fact requiring more aggressive surgical resection in these cases. These data highlight the urgent need for the implementation of preventive measures and early detection programs of gastric cancer. HEADINGS -Stomach neoplasms. Adenocarcinoma.
INTRODUCTION
Stomach cancer is the fourth most frequent cancer and the second leading cause of death due to cancer in the world (27, 33) . In contrast to the marked decline in the incidence of stomach cancer observed in many industrialized countries, the rates of this disease continue to be high in Brazil (12, 14) . In the Northern region of the country, gastric cancer is the second most frequent cancer among men and the third among women (12) , and mortality rates are above the Brazilian average in the State of Pará (27) . According to the literature, the dietary habits of the Pará population in the 20th century combined some characteristics that potentially favored the process of gastric carcinogenesis. These characteristics included a high intake of salt used for the conservation of meat and seafood, low and irregular intake of vegetables, and important intake of carbohydrates in the form
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Ruth Maria Dias Ferreira VINAGRE 1, 2 , Brenda Prazeres de CAMPOS 3 and Rachid Marwan Pinheiro SOUSA (28) . In addition, studies have shown a high prevalence of infection with Helicobacter pylori among patients with gastric adenocarcinoma from the State of Pará (25, 37) . Taken together, these factors may explain the high incidence of gastric cancer in this region.
The diagnosis of stomach cancer is made by upper endoscopy and biopsy and the treatment is essentially surgical (11, 32, 35) . Thus, in most cases the diagnosis is made in an advanced stage of the disease, a fact compromising the efficacy of therapeutic procedures and worsening the prognosis of the patients (16, 22, 24, 34) . The most common histological type of gastric cancer is adenocarcinoma, which accounts for 90% to 95% of cases of this cancer (17) . According to the Lauren classification (15) , adenocarcinoma can be divided into the intestinal and diffuse type. The intestinal type predominates in high-risk areas and arises from precursor lesions, whereas the diffuse type shows a similar distribution in high-and low-risk areas and no precursor lesions are identified (16, 19) . Considering the high prevalence of stomach cancer in the State of Pará, the objective of the present study was to evaluate the clinical, macroscopic and histopathological characteristics of stomach adenocarcinoma in patients seen at the Ofir Loiola Hospital, the only public hospital in the state that offers specialized cancer treatment, in order to gather information about the current incidence and characteristics of this cancer that could contribute to an early diagnosis.
METHODS
A retrospective, observational and cross-sectional study was conducted in which the records from 302 patients with a diagnosis of gastric cancer confirmed by histopathology, who underwent surgery at the Ofir Loiola Hospital between January 2006 and December 2008, were analyzed. Patients of any age and gender who were diagnosed with gastric cancer of any histological type participated in the study. The data were collected using an appropriate chart. The study was approved by the Ethics Committee of Núcleo de Medicina Tropical, Belém, Pará, Brazil (protocol no. 137/2008). All patients gave their informed consent to participate in the study.
The following data were obtained in the present study: name, age, gender, origin according to mesoregion of the State of Pará, early symptom, alterations upon physical examination, macroscopic and microscopic aspect of the tumor, and type of surgery. In view of the retrospective design of the study, physical examination was not always performed by the same physician and signs were not always identified in the same manner. Therefore, only four possible findings that can be detected by abdominal palpation and that are fundamental for physical examination of patients with dyspeptic symptoms were included: tenderness upon palpation, pain and palpable mass, only palpable mass, and no finding.
Tumor location was described according to the site affected in the stomach (antrum, fundus, cardia, body, and anastomotic site). The macroscopic features of the tumor were evaluated according to the Borrmann classification and the classification of the Japanese Society for Gastroenterological Endoscopy (JSGE) (20) . The histological type of the tumor was evaluated according to the Lauren classification (14) . The final stage of the tumor was established based on the American Joint Committee on Cancer (UICC/AJCC) TNM Staging System (2002) (10) . The data collected were entered into a Microsoft Office Excel 2007 spreadsheet and analyzed statistically using the Bioestat 5.0 program (2) . The results were compared by the chi-square test and G-test, with the level of significance set at P < 0.05. Table 1 shows the comparison of the frequency of gender, age group and origin according to mesoregion in the State of Pará. The mean age of the patients was 57.9 years (range: 22 to 86 years). There were 193 (63.9%) men and 109 (36.1%) women, with a male-to-female ratio of 1.7.
RESULTS

Epidemiological data
Most patients were from the metropolitan region of Belém (50.9%), followed by patients from the Northeastern region of the state (30.4%). A lower prevalence of the disease was observed in the other mesoregions, with no significant difference between these regions.
Clinical findings
The most frequent early symptom of patients with gastric cancer was epigastric pain, which was observed in 68.2% (206/302) of the patients, followed by dysphagia and heartburn in 11.9% (36/302), fullness in 8.3% (25/302), gastrointestinal bleeding in 4.0% (12/302), and weight loss in 2.3% (7/302). Variable and nonspecific other symptoms were reported by 5.3% (16/302) of the patients studied.
Alterations were detected by physical examination in 54.7% (165/302) of the patients studied. The most frequent finding was abdominal tenderness upon palpation seen in 63.7% (105/165) of these patients, followed by abdominal pain and a palpable abdominal mass in 22.4% (37/165) and only an abdominal mass in 13.9% (23/165) ( Table 2) . 
Macroscopic appearance of the lesions
The most frequent tumor location was the antrum (62.1%), followed by the gastric body (26.9%) and, at a lower frequency, cardia (7.0%) and gastric fundus (1.8%).
Fourteen of the 302 patients were excluded from this analysis since the histopathological reports did not contain the macroscopic description of the tumor. Of the 288 reports stating the macroscopic appearance of the tumor, 94.8% (273/288) were advanced lesions according to the Borrmann classification, including Borrmann type III (58.7%) and type II (22.6%). Borrmann type I (6.9%) and type IV (6.6%) showed the same frequency in the patients studied. Among the 5.2% (15/288) reports of cases of early gastric cancer according to the classification of Japanese Society for Gastroenterological Endoscopy (JSGE), most patients had type IIc lesions (46.7%), followed by type III (33.5%), but there was no significant difference between the different types. The same frequency was observed for the other types of lesion (6.6%) (Figure 1 ). lymphomas and carcinoid tumors, which corresponded to 4.6% of all cases (14/302).
American Joint Committee on Cancer (UICC/AJCC) TNM Staging System
According to the American Joint Committee on Cancer (UICC/AJCC) TNM Staging System (2002), most patients of this series had tumors in stage IIIB (33.3%) or IV (24.7%) and IIIA (21.5%). Stage II was observed in 9.7% of the cases, followed by stages IA (4.9%) and IB (4.9%) and, at a lower frequency, in situ tumor (0.3%) ( Table 4 ). 
Histological type
There was a predominance of adenocarcinoma, corresponding to 95.4% (288/302) of all cases. The intestinal type defined according to the Lauren classification was more prevalent (56.6%) than the diffuse type (41.3%). Six (2.1%) of the 288 adenocarcinoma cases were not classified (Table 3) . Other histological types included stromal tumors, Type of surgery Total gastrectomy was the most frequent type of surgery performed on patients with gastric cancer (37.4%), but no significant difference was observed between the different types of surgery. Of the 302 patients studied, 26.8% were submitted to exploratory laparotomy which revealed an irresectable tumor, and 1.7% to repeated gastrectomies due to tumor recurrence in the gastric stump.
DISCUSSION
Most of the patients studied were older than 60 years, with a mean age of 57.9 years (range: 22 to 86 years). The average age at diagnosis of stomach cancer reported in the literature is also higher than 52 years, a finding that can be explained by the fact that the development of this cancer is a multifactorial process resulting from the exposure to endogenous and exogenous factors (1, 3, 8, 20, 24) . In the present study, the male-to-female ratio in gastric cancer was 1.7. Similar ratios have been reported in other investigations conducted in Brazil (4, 22) and in international studies (24) . The Ofir Loiola Hospital is the only cancer referral center in the State of Pará. All patients from the public health system of the state are sent to this hospital for cancer treatment. Evaluation of the origin of the patients according to mesoregion showed that most patients of this study were from the metropolitan region of Belém, followed by patients from the Northeastern region of the state. This high incidence of gastric adenocarcinoma in these two mesoregions agrees with epidemiological studies, which have shown that the large number of cases seen in the metropolitan area of Belém is associated with the large size of the population living in this region, in addition to dietary habits and a high prevalence of infection with Helicobacter pylori (9, 28, 37) . In the Northeastern region, an intimate association has been demonstrated between the use of brine for food preservation and an increased risk of gastric carcinogenesis (28) . The most frequent early symptom of stomach cancer in the present study was epigastric pain. Studies in the literature report an incidence of 96% of this symptom during the early stage of the disease (4, 21) . Many of the present patients also showed significant weight loss at the time of diagnosis, in agreement with a previous study in which epigastric pain and weight loss were the most frequent symptoms (21) . With respect to signs upon physical examination, abdominal tenderness upon palpation was reported by most patients, in agreement with a previous study (20) . With respect to histological type, adenocarcinoma was the predominant type. Adenocarcinoma has also been the predominant type in other studies (4, 16, 22, 30) . Other histological types included stromal tumors, lymphomas and carcinoid tumors, which corresponded to a minority of cases (4.6%). In addition, the intestinal type of adenocarcinoma was more frequent than the diffuse type, a finding also demonstrated in other studies conducted in Brazil (19, 22) . These data support the proposal that the intestinal type predominates in geographic areas that show a high incidence of gastric cancer, such as the State of Pará (6, 19, 29) . In patients in whom only one region of the stomach was affected by the disease, the antrum was the most frequent tumor location, followed by the gastric body. Similar results have been reported in other studies conducted in Brazil (16, 30) . This finding might be explained by the etiopathogenesis of gastric adenocarcinoma of the intestinal type, which is characterized by atrophic gastritis and intestinal metaplasia and involves factors such as dietary habits, exposure to H. pylori and smoking that share the preference for distal portions of the stomach (5, 13, 14, 19, 36) . Other studies have demonstrated the participation of these factors in the etiopathogenesis of gastric adenocarcinoma in the State of Pará (9, 25, 27, 28, 37) . Macroscopic analysis showed that most cases were advanced tumors, with the observation of a larger number of ulcerated-infiltrative lesions (Borrmann III), followed by ulcerated and delimited lesions (Borrmann II). Other studies also reported a higher frequency of Borrmann III lesions (4, 16, 38) . Macroscopic analysis of early-stage tumors according to the JSGE classification showed that most patients had type IIc lesions, followed by type III, but the difference was not significant. The present results agree with studies demonstrating a predominance of type IIc in early-stage tumors (7, 18, 24, 26) . It should be noted that in the present study the frequency of early gastric cancer was low, accounting for only 5.2% of all tumors diagnosed. These numbers are similar to those found in other studies conducted in Bra zil (4, 16) , but differ from those reported in the United States where the frequency of early gastric cancer is 20%, and in Japan where the frequency of detection is 50% and the survival rate is 90%-95% due to endoscopic mass screening programs (31) . In the present study, total gastrectomy was the most frequent type of surgery for patients with stomach cancer, followed by subtotal gastrectomy, but the difference was not significant. Among the patients studied, 26.8% were submitted to exploratory laparotomy which revealed an irresectable tumor. Repeated gastrectomies due to tumor recurrence in the gastric stump were performed in a minority of cases. According to Mercer and Robinson (23) , total gastrectomy is the treatment of choice for proximal gastric cancer, whereas subtotal gastrectomy is more appropriate for patients in whom a negative resection margin is possible, especially in cases of distal tumors. On the basis of this information, subtotal gastrectomy would be expected to be the most frequent surgery in the present study since the gastric antrum was the most commonly affected anatomical site, but this was not the case. The type and extent of gastric resection need to be adapted to each patient and are mainly influenced by the size of the macroscopic primary tumor and lymph nodes involvement (4) . Therefore, despite the higher frequency of distal tumors in the present study, these tumors required more aggressive surgical resection since they were already in an advanced stage. Total gastrectomy was indicated in these cases to obtain tumor-free resection margins, and the frequency of this type of surgery was therefore statistically similar to that of subtotal gastrectomy.
Most patients of this series had stage IIIB or IV tumors according to the American Joint Committee on Cancer (UICC/ AJCC) TNM Staging System (2002) (10) , demonstrating the advanced stage of the disease at the time of diagnosis. Similar results have been reported in another study conducted in Brazil (35) . One explanation is the substantial delay in the presentation of these patients to the Ofir Loiola Hospital, the only public hospital in the region that offers specialized cancer treatment. Vague symptoms of the disease, the low socioeconomic level of the population, and the distance of countryside towns from the capital are determinant factors for this delay (4) . In view of the retrospective design of the study, the data were obtained from the records of the patients who had already undergone surgical treatment for gastric cancer. No follow-up data of the patients after surgery were available, such as development of metastases or recurrence.
The present study showed that most patients with gastric cancer from the State of Pará were from the metropolitan region of Belém, followed by patients from the northeastern region of the state, with the disease most frequently affecting men above the age of 60. Gastric adenocarcinoma of the intestinal type was the predominant histological pattern and most lesions were advanced at the time of diagnosis. Ulcerated-infiltrative lesions (Borrmann III) were the most frequent macroscopic appearance. According to the American Joint Committee on Cancer (UICC/AJCC) TNM Staging System (2002) (11) , most patients had stage IIIB and IV tumors, a fact requiring more aggressive surgical resection in these cases. The present results contribute to the implementation of early detection programs for the control of gastric cancer. Vinagre 
